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Project Halo and Wikis

= Project Halo is a staged R&D effort to build very large, computer-based
question answering systems

— Initially in natural science, to answer questions at the AP level
— Traditional search systems (Google/Yahoo/Microsoft, Endeca) do not work for this task

= Three Project Halo challenges:
— Knowledge Formulation: Can you build the knowledge bases?
— Question Formulation: Can you query the knowledge bases?
— Question Answering and Explanation Generation: Can you get the answers?

= Knowledge Formulation Challenge: create technology to build very large,
computer-processable knowledge bases

— Millions of interlinked assertions, rules, and patterns, | ™=
structured to support for question-answering R —
algorithms, built and maintained in a cost-effective, dsbase 2 J=Nac
reliable way emall  m— P SN

= Wikiis a popular way to crowd-source documents | — —————— |
— Highly reliable, Internet-scale, and incredibly cheap




A useful wiki - Wikipedia

m Wikis are tools for textual Publication and Consensus

= MediaWiki is the software for Wikipedia, Wikimedia, [ ¥ \i ]
Wikibooks, etc. MediaWiki

— Most successful Wiki package Because ideas want o be fee.
* High performance: 10K pages/sec served, scalability demonstrated
« LAMP web server architecture, GPL license
* 3 major data centers, 6-8 fulltime technical employees —————————
— Publication: simple distributed text authoring model | Rt
«  Wikipedia: >3.2M English articles, >270M edits, i
>2.5M images, #8 Alexa traffic rank in January ,/
* ~8.5M user accounts; ~157K active in the last month b
« 264 languages (English and German are top two) /
— Consensus achieved by global editing and rollback /
« ~17 edits/page on average (with high variance) /
* Fixpoint hypothesis, although consensus is not static . 7
» Gardener/admin role for contentious cases T —

English Wikipedia Article Counts

m  Wikipedia error rates are comparable to Encyclopedia Brittanica
— http:/len.wikipedia.org/wiki/Wikipedia:External_peer_review
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http://en.wikipedia.org/wiki/Wikipedia:External_peer_review

Wikipedia is Fantastic, but...

m Most Wikipedia data cannot be easily exploited by computers
— Searching is limited to keywords only, and the result unit is the whole article

— No easy way to extract from Wikipedia, for example:

» Sci-Fi movies after Y2K that cost <$10M while gross >$30M
All Porsche models that accelerate less than 6 seconds
Skyscrapers in China higher than 50 stories, built before 2000

Soccer player with jersey #11 from a club with a home stadium with more than
40000 seats, who were born in a country with more than 10M people

m Tables in articles are (mostly) manually built
— By definition out of date, often inconsistent with text

m Category hierarchy is inconsistent and arbitrary

— “Page:List_of_Rivers_of_Alabama” is not related to
“Category:Lists_of Rivers_of _the_ United_States”

Enter Semantic Wikis!
Blend the ease and consensus of a wiki
with the query power of a database rolecr




How can Wikipedia be enhanced?

Sci-Fi Movie Wiki Demo

= A Semantic Wiki for Science Fiction = Things to take away:

Movies from 2000 onward — Data is now part of the wiki
— Look and feel are “classic” MediaWiki CONSensus process
— Pages came from Wikipedia — Data can be exploited in articles
— Extracted semantic data from the » For mashups to other web data

(Amazon in this example)

— Data enables enhanced usability
relative to Wikipedia

infoboxes (via patterns, automatic)

— Semantic Ul enhancements
* Factbox
* Pivoting / Browsing
« Web Services Integration
* Sidebar Tree View
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What Would a Powerful Encyclopedia Look Like?

m |ldea: Wikipedia articles merged with the power of a
database - enabling analysis of data

m For Authors: tools to create more compelling articles
— Great visualizations: charts, tables, timelines, photos, analytics
— Always up-to-date across the Encyclopedia
— Encourage data consistency and find data errors
— Link in other web data sources

m For Readers:
— Enhanced articles and data interaction
— Faceted navigation

— Sophisticated queries (both standing and ad-hoc)
* Integrating and mining data inside and outside of Ultrapedia



Problem: How do you keep the data up to date?

m Leverage the live stream of updates from millions of
Wikipedia authors

m Data is embedded in the article text, with simple ways for
article authors to maintain and extend it. No DBAs.

m Authors and readers always in the loop for merging,
updating, validating, mapping

m Data is reviewed just like text is reviewed

Can't do it on Wikipedia directly...
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Ultrapedia : Wikipedia + a little semantics
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Goal: Prototype a small semantic encyclopedia ULTRAPEDIA

— Create an semantic version of a part of Wikipedia The Semantic Wikipedia
— Software is SMW and some Halo extensions
— Wikipedia-based checking and corrections

m Ultrapedia Prototype Details

— Test domain is German cars Class Articles | Infobox
— ~2500 Wikipedia pages, ~40000 triples Articles
— Private versions of Wikipedia, SMW, OB, Company 134 53
and DBpedia hosted at wiking.vulcan.com | person 93 57
- Features o | Automobile 370 345
* Corrections flow from Wikipedia to Ultrapedia
in real time Auto Generation 1480 1380
. Fu.II.datq source trackipg from Wiki.pedia Engine 135 12
+ Wikipedia table ingestion and parsing
» Feedback (user rating) loop for data Other 283 3
* New visualizations for tables, charts, photos | Totals 2495 1850

+ External data integrated into articles
« SPARQL-based queries
* Derived assertions (via OntoBroker) b RO JEC


http://wiking.vulcan.com/

Extracting Structured Data from Wikipedia

2 Log in ! create account -

article discussion edit this page | | history [
Bristol
0
\ 5 From Wikipedia, the free encyclopedia Coordinates:
=y o
= This article is about the English city. For other uses, see Bristo! (disambiguation).
WIKIPEDIA ) . _ .
e Free Encyclopedia Bristol (#) pronunciation (helpinfe);, IPA “bristal) is a city, unitary authority and ceremonial Bristol
igation county in South West England, 105 miles {169 km) west of London, and 44 miles (71 km)
Wain Page east of Cardiff.
Contents With an approximate population of 410,950, and urban area of 550,200, it is England's sixth,

Featured contant and the United Kingdom's ninth most populous city, one of England's core cities and the most

populous city in South West England. It received a royal charter in 1155 and was granted
county status in 1373. For half a millennium it was The secong or Tird argesf Eng B m!y,

Current events
Random article

raction mterpnnl, Birmingham and Manchester in the Industrial Revalution in the

About Wikipedia later part of the 18th century. It barders on the Counties of Somerset, and Gloucestershire,

Community portal between the cities of Bath, Gloucester and Newport, and has a short coastline on the estuary — sispars'm'
Recent changes. of the River Severn, which flows into the Bristal Channel.

and the Avon Gorge

Contact Wikipedia
Donate to Wikipedia
Help

Bristol is one of the centres of culture, employment and education in the region. From its
earliest days, its prosperity has been linked to that of the Port of Bristal, the commercial port,
which was in the city centre but has now moved to the Severn estuary coast at Avonmouth
and Portbury_ In more recent years the economy has been built on the aerospace industry,
and the city centre docks have been regenerated as a centre of heritage and culture. '

rch

Go Search

Ibox

e
Contents [nide] Coat of Arms of the City Council
1Boundaries
2 History
3 Economy and industry

What ks here
Related changes.
Upload file
Special pages

Printable version 4140
Permanent fink 4.2 Sportand leisure
Cie this page 4.3 Media E]
4 4 Dialect
buages. _
5 Politics and government
Anglo Saxon -
L 6 Demographics
e
Bunraporn 7 Physical geography
Catala 8 Education, science and technology
Cesky 9 Transport c
Cymraeg 10 Twin cities Coordinates: {3 8
Dansk 11 See also
Sovereign state United Kingdom

Deutsch 2
E:ﬁsc 12 EEEEED Constituent country  England

) 13 Bxternal links Region South West England
Espafiol Ceremonial county  Bristol
Esperanto A Historic counties County corporate
Euskara Boundaries [edit] (Gloucestershire

and Somerset)
Frangais A
s There are a number of different ways in which Bristol's boundaries are defined, depending on ven
o whether the boundaries attempt to define the city, the built-up area, or the wider "Greater Royal Charter
Bahasa Indonesia Bristal”. The narrowest definition of the city is the city council boundary; although this County status
islenska definition does include a large portion of the Severn Estuary. west as far as the islands of
taliano Steep Holm and Flat Holm ! A slightly less narrow definition is used by the Office for Mational - Type Unitary authority, City
A Statistics; this includes built-up areas which adjoin Bristol but are not within the city council - Governing body Bristol City Council
Latvietu boundary, such as Whitchurch village, Filton, Patchway, Bradley Stoke, and excludes - Leadership Leader & Cabinet
Letzeb! h -
L;u:fﬂgﬂc non-built-up areas within the city council boundary.!*! The ONS has also defined an area which s:::""ve ;bc;rﬂer v
N it calls the "Bristol Urban Area” which includes Kingswood, Mangotsfield, Stoke Gifford, . C .

e Winterbourne, F Catterell, Almandsbury and £ Gordano. ¥ The term "G ey MeCary )
Nederlands interbourne, Frampton Cotterell, Almondsbury and Easton-in-Gor arm,‘ e term "Greater Doug Naysmith (L)(Co-0p)
BEE Bristol” (used for example by the Government Office of the South West ! is most usually Dawn Primarolo (L}
Horsk (bokmal) used to refer to the area covered by the city and its three neighbouring local authorities. Stephen Willams (LD}




Extracting Structured Data from Wikipedia
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Bristol (4} pronunciation (heip-infe); IPA “bristal) is a city, unitary authority and ceremonial Bristol
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igation county in South West England, 105 miles (169 km) west of London, and 44 miles (71 km) I '

Wain Page east of Cardiff. o m a I n
Contents

With an approximate population of 410,950, and urban area of 550,200, it is England’s sixth,
and the United Kingdom's ninth most populous city, one of England's core cities and the most
populous city in South West England. It received a royal charter in 1155 and was granted
county status in 1373. For half a millennium it was the second or third largest English city,
until the rapid rise of Liverpool, Birmingham and Manchester in the Industrial Revolution in the
later part of the 18th century. It borders on the Counties of Somerset, and Gloucestershire,
between the cities of Bath, Gloucester and Newport, and has a short coastline on the estuary
of the River Severn, which flows into the Bristal Channel.

. . Featured content
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Bristol is one of the centres of culture, employment and education in the region. From its
earliest days, its prosperity has been linked to that of the Port of Bristal, the commercial port,
which was in the city centre but has now moved to the Severn estuary coast at Avonmouth
and Portbury_ In more recent years the economy has been built on the aerospace industry,
and the city centre docks have been regenerated as a centre of heritage and culture. '
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Extracting Data from Wikipedia Tables

Q Porsche Cayenne - WikiPeda - J
2 iR ot im - |
| - C D W httpy/wiking vudcan com/wp/index php/Porsche_Cayenne [ R 7 | 3 ]
MEWS WY MOEN IO STs . - 000 T HOR: . cRNETHS=u @@ e N/' |
; I} Porsche Cayenae - UltraPedha © \\ Porsche Cayenne - WikiPedia x : P [
Engi B-sc0ed automanc -
ngines
9 VWheelhase 2355am (1124 )
Model Engine Power (hp, torque)@rpm Leapi
Cayeonne 5598 cc (5598 L. 3416 cuin) V6 290 PS (210 kW, 230 hp)@6200, 385 N-m (284 Ib )@ ot
Cayenne S 4806 cc (480612933 cun) V3 385 PS (283 kW. 380 hp)p@6200. S00 Nm (370 ib R Height 1,700 #m (859
Cayenne S Transsybena 4806¢cc(4806L.2933cuin) V8 405 PS (238 kW, 399 hp)@6500
[edi)
Cayenne GTS 4,806 cc (4.806 L. 293.3 cu n) VB 405 PS (298 kW, 399 hp)@6500, 5 AL
Cayenne GTS Porsche Design Edgtion 3 4 806 cc (4806 L. 293 3cuin) V8 405 PS (298 kW. 393 hp)@6500, 500 N-m (370 Ib £)@3500
Cayenne Turbo 4,806 cc (4.806 L. 293 3 cu in) turdo V3 500 PS (370 kW, 430 hp)@6000, 700 N-m (520 Ib R)@2250-4500
Cayenne Tuebo S 4,806 cc (4 806 L. 293 3 cu in) twin turbo V8 550 PS (400 kW, 540 hph@6000. 750 N-m (550 Ib R)@2250-4500
Cayenne Duasel 2.96T cc (2967 L. 181.1 cu in) turdo V& 240 PS (180 kW. 240 hp). 550 N'm {4
Petrol: 333 PS (245 KWV, 328 hp), 439 N-m (324 Ib-R)@2900-5300 biiter decouping
renne S Hybo 3.0L superch /6. I-phase synche electne mot 4 &rs wheel
CHysR S hyhec 3.0L supercharged V6. 3-phase syncheonous slectic mator £\ ie 52 PS (38 kW, 51 hp). 300 N-m (220 Ib 8)
Second generation ecit)
The 2nd-generatica Porsche Cayenne is expected to go on sale around Agel-May 2010 as a 2011 model, wath an oficial debut at the 2010 Geneva Mator Show. In Porsche Cayenne
I a b I e preparation for the upcoming unveiling, the Cayenne production facilty in Leipzig, Germany, closed in December 2009 in order to commence the obligatory factory retoolng 2nd generation
foe the new model, a process which is planned to take 2.3 months PR
The fist spy photos of the car were posted on the intemet oa the Sth of June 2008 ™ Further spy photos, taken ca June 2. 2009 "% and between July 2009 and January Eaatuated
Data 2010 reveal 3 shorter, smaller Cayenne with more muscular cunes, 3 more ted rea window and less upnight windshield, 3 more slopng roofline, dode-mounted murces .
smaller windows at the rear of the vetucle, headhights inspared by the C a GT, taflights that extend onto the car's tadgate, LED 2irme ) hghts and 3 v
redesigned intenor modeled ater the | era. The new Cayenne is expacted to be aimost 250 kilograms hghter than the current model due 10 extensnve use of alumnum
and magnesum, making t more fuel eficient than the cutrent lmeup, 35 well as 5 centimeters shorter than the outgomg model. Due to s fowes stance, however, the
vebecle's ofit0ad capabdities wil be greatly reduced for 3 more performance-onented kyyout and design. Dresel and hybad vanants will also be cffered Tranemission(s) 6-apeed macuel
y E-speed auvtomatc

The Cayenne will again be the first of the three new SUV's fom the VW group: the new Volks custeq will be 6-12 months behind, while the next-generation Auck Q
res of the 2011 Porsche Cayenne will mciude air conditoning widual-zone climate controls, intesior air Slter, tithelescopic leather
wrapped steenng wheel wiradio i leather upholstery, 12-way power from seats, heated font seats. outside-temperature indicator, universal garage o

base model. The Cayenne S will add on tn-zone climate controls, heated steenng wheel, and a compass. The Cayenne GTS will add on a reanview camara, remote engine start, keyless access and stat, and memory

agen

3. Rumored standaed fe

s due in

cruise cor opener, power ifigate, and power sunroof n the

system whoice recogation, premium sound system. 4.2cne chmate controls, heated rear seats, and 6-disc CD changer " The new

tem. Finally, the most upscale Cayenne Turbo and Turbo S will add on a navigatso
ronne models will also offer Porsche's new Porsche Doppelikupplung (PDK) seven-speed h trans s nstead of the curentlyused soc-speed Tiptronic S

leration mes with more horsepower and torque. as well 35 more powerdd deect mpchon technology 10 improve eficaency it s

The Cayenne’s engnas are expectad 10 recene 3 tuning upgrade, resulting in faster a
expected 10 source s V3 engnmes from the Panamees

Model Engine 0-60 mph Price (USD)
Cayenne 310 hp (231 KW) VG 7.0 seconds| § 47.000
Cayenne S 418 hp (312 kW) V8 6.0 seconds S 60000

8h
Cayenne GTS 460 hp (M3 KW) VS 52 seconds. § 80000

-4

Cayenne Twbo 533 hp (397 KW) VE 4.3 seconds § 110.000
hp

Cayonne Turbo S 580 hp (433 kW) V10 4 5 seconds  $ 135,000

See also
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Data from Wikipedia: The DBpedia Project

= The DBpedia Project (www.dbpedia.org) c&&p

— Publicly-funded EU Project to extract the v I

knowledge collected by the Wikipedia
community

 Core is the Wikipedia Infobox data
« ~700 infobox types, ~2800 property types

— Creates a database of structured information
available on the web under an open-source license

m DBpedia 3.5 dataset (Mar 10 Wikipedia)
— ~3.4M things, ~1B triples, 92 languages

— 312k persons, 413k places, 94k music albums, 49k films, 841k links to
images, 5.1M links to relevant external web pages, 9.4M links into
RDF datasets

— 3 Classification hierarchies

= A large and broad knowledge base in the world



http://www.dbpedia.org/
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DBpedia Helps On Analyti
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Project Halo Enhancements to DBpedia

m Enhanced Wikipedia parsing support
— Tables into semantics
— Multiple infoboxes per page; cleaner infobox processing
— Provenance (Wikipedia source line number) for every assertion

m Live update stream and on-demand extraction API

m Data structure definition and template mapping
— Define an SWM ontology for template/table data

— Data quality improvements

« Validate input data against expected ranges, units, dimensions (“born” as a date, a city,
or both?)

» Ability to convert units (meters to kilometers to miles efc.)
— Mappings maintained on http://mapping.dbpedia.org
« Class and property definitions
« Mappings from Wikipedia templates/tables to ontology classes
« Mappings from Wikipedia template properties and table columns to ontology properties

= Numerous bug fixes and tweaks ,
HALG
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http://mapping.dbpedia.org/

Ultrapedia Prototype Data Flow

=" Real-time feed of WP changes i g
Mla * Note most WP page changes will be text WiKIPEDIA
and have no semantic import ettt

Dynamic extraction of WP —e—— English Wikipedia subset

semantic data into RDF

DBpedia update stream WP updates

ULTRAPEDIA

Enhanced Ultrapedia Usability Wikipedia-based Corrections

* Familiar WP page text and layout * UP shows the user where to correct

» Exhibit-based visualizations data in WP so that DBpedIa will extract

* Dynamic tables/categories the correct!on ,
. + Ultrapedia exposes the data source in

* Faceted navigation terms of where the data was extracted

* Queries (both standing and ad-hoc) from WP

» Wikitag-based MS Office augmentation « WP changes and corrections get quickly

propagated to UP T
HALG

* WP page text updates

» User-created page
* DBpedia data updates

updates in Wikipedia




Demo: Ultrapedia Prototype

Ultrapedia Demo ULTRAPEDIA

= Domain is German cars m Things to take away
— Cars, Companies, Engines, — Abetter Wikipedia
Transmissions, People, etc. — Some pages are Ultrapedia only
- ~2500 pages, ~40000 triples — External data integration via web
services (EBay)
= An SMW-based encyclopedia - Real-time data updates
— Similar look and feel to Wikipedia
— With dynamic tables = Rapid to build
— Flexible and powerful queries — Software is quite stable
— Many visualization methods — Most time was spent on data
— Trustworthy data source Cleaning and new visualizations

— Edit, discuss and rate data

) 'HALS



Next Steps for Ultrapedia

m Even better data extraction system

m Needs a natural, easy-to-use query system

= Wikipedia for neuroscience knowledge is next
— Size is about 10x German cars

= We will also integrate with other Project Halo components

= What would it take to scale up to Wikipedia?
— ~3M English articles, ~1M German articles, long tail of 264 languages

— Key scaling factors are:
* Table/infobox mappings: We have opened these to crowdsourcing

* Triplestore query times: currently ~50ms for ~40K triples, we have room to grow
by a factor of 100-1000

* Fixing data errors and table parse errors in Wikipedia
— This is a manual process that is done per article
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